[Inhibition of cytochrome P450 by nitric oxide].
Nitric oxide (NO) reacts with iron, superoxide, thiols and oxygen. Although NO reversibly interacts with the heme-iron of P450, the pathophysiological role of this interaction remains to be elucidated. We found that hepatic levels of P450 markedly decreased in endotoxemic rats, particularly when the rate of NO generation was increased. To determine the possible role of NO in the modulation of the structure and function of P450, changes in the levels and activities of P450 isozymes were determined in liver microsomes from normal and endotoxemic rats. Electron spin resonance analysis revealed that incubation of microsomes with the NO donor NOC-7 rapidly generated NO-P450 adducts. Microsomal levels of NO-P450 adducts increased and peaked at 10 min after incubation and decreased thereafter; it disappeared completely within 60 min. In contrast, microsomal levels of the low-spin ferric form and CO-differential spectrally detectable P450 rapidly decreased during the initial 10 min; the signal intensity for P450 recovered thereafter. Western blot analysis using specific antibodies against CYP3A2 and CYP2C11 isozymes revealed no detectable degradation of these isoforms. Effect of NO on the catalytic activity of the enzymes was also determined by using testosterone as the substrate. The hydroxylation activity in microsomes rapidly decreased during the initial 10 min and disappeared slowly thereafter. These results suggested that NO might form dissociable complexes with the heme moiety of P450 and irreversibly inactivate them. The mechanism for P450 inactivation by NO and the role of NO-P450 interaction in the pathogenesis of liver injury in endotoxemia are discussed.